FLYWHEEL-DRIVEN VEHICLE 
This invention relates to a vehicle powered by a flywheel. Specifically, 
it relates to a drive system for a vehicle having an electric motor that causes 
rotation of a flywheel, and the energy then stored in the flywheel is used to 
drive the vehicle, and, simultaneously, recharge the battery(s) that power 
the electric motor. 

Background of the Invention 

The need for energy efficient and clean-running vehicles has existed 
for many years. This urgency is constantly reenforced by higher fuel prices, 
dwindling fuel supplies, and reports of dire environmental effects of internal 
combustion engine exhaust. Much of the popular effort directed to solving 
these problems includes increasing the efficiency of internal combustion 
engines thereby resulting in cars with greater gas mileage. 

One area of effort in seeking fuel efficient vehicles is in the hybrid type 
of cars. Generically speaking, these cars combine gas and electric motors. 
Those motors compliment each other to obtain efficiencies. In some of these 
types of cars, small flywheels are used to recharge the electric batteries that 
assist in the drive of the car. These flywheels are typically actuated only 
during the braking of the vehicle. The use of the flywheel is effectively for 
this recharging purpose only. 



A still further type of technology used in connection with efficient and 
environmentally friendly cars is a flywheel-driven vehicle where the rotation 
of the flywheel is created by an electric motor and/ or an internal 
combustion engine. In the alternative of an electric motor driving a flywheel, 
there is typically included a recharging feature that recharges the battery 
that drives the electric motor upon deceleration of the vehicle. 
Hypothetically, this may be seen to be very efficient. The difficulty is in the 
actual execution of the concept. One problem is the use of a single battery 
or energy source that must run the motor to rotate the flywheel and be 
recharged. 

Summary of the Invention 
Accordingly, it is an object of the present invention to solve the 
foregoing problems and shortcomings ~ in the prior art. In the present 
invention, a flywheel-driven system has two or more batteries (or sets of 
batteries) that alternately power the electric motor to rotate the flywheel. 
Only one battery (or set of batteries) powers the electric motor while the 
other(s) is /are recharged by the movement and inertia of the vehicle. The 
system may switch back and forth between batteries to power the electric 
motor. 

In one embodiment, a vehicle having a flywheel drive system 

comprises a flywheel that is connected to a vehicle drive system and that 

provides energy to drive the vehicle. An electric motor is connected to and 
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causes the rotation of the flywheel. The vehicle further comprises a charger 
assembly and two drive batteries, each electrically connectable to the 
electric motor and the charger assembly. When one of the drive batteries is 
electrically connected to the electric motor, the other drive battery is 
electrically connected to the charger assembly. The charger assembly 
comprises a charger, an inverter, a charger battery and an alternator, 
wherein the alternator is connected to the vehicle drive system. The* 
alternator is electrically connected to and energizes the charger battery 
when the vehicle is in motion. The charger battery is electrically connected 
to and powers the inverter with the inverter electrically connected to and 
powering the charger. The charger is electrically connected to and recharges 
, the. drive battery, that is not connected to the electric motor. The vehicle 
may further comprise a switch electrically connected to the electric motor, 
charger assembly and drive batteries. The switch is adapted to change 
electrical connections from a first state where first drive battery and electric 
motor are connected and second drive battery and charger assembly are 
connected to a second state where first drive battery and charger assembly 
are connected and second drive battery and electric motor are connected. 
The switch may be manual or it may comprise a voltmeter wherein the 
switch automatically changes, electrical connections based upon 
predetermined voltmeter readings. Each drive battery may be a set of a 
plurality of batteries connected together in series. The weight of. the flywheel 
is in the range of about 5% to about 10% of the weight of the vehicle. The 



charger may be a cell-type charger. The flywheel may be connected to the 
vehicle drive system through a set of variable speed sheaves. 

Brief Description of the Drawings 

Figure 1 is a schematic, flow chart diagram of a system in accordance 
with the present invention. 

Figure 2 is a schematic diagram of the drive system portion of a 
system in accordance with the present invention. 

Figure 3 is a view of the electric motor in connection with the flywheel 

shaft. 

Figure 4 is a view of the flywheel shaft and drive shaft and their 
interconnection. 

Figure 5 is a top view of the connection of an alternator to the drive 
shaft at the rear of a vehicle. 

Detailed Description of the Invention 
The present invention is directed to the specific field of flywheel-driven 
vehicles. That is, a flywheel is linked to and is the energy source for the 
rotation of the drive system (drive shaft) of a vehicle. The rotation of the 
flywheel is initiated and maintained by an electric motor, wherein the 
electric motor is powered alternatively by a plurality of batteries (or sets of 
batteries). A charger assembly is also connected to the plurality of batteries. 
In operation, one battery at a time powers the electric motor while, 



simultaneously, the other battery(s) is/are being recharged. A switch 
operates to deliver electricity to the electric motor from alternative batteries, 
while making sure that the flow of recharge energy is directed to each 
battery that is not powering the electric motor at that time. 

". The following description is generally in the context of a working 
prototype of the claimed invention. Inevitably, there will be refinements and 
variations made on the present prototype as well as with similar vehicles 
built on the fundamental teachings herein. A key to the operation of the 
overall system is the use of at least two batteries to power the electric motor 
so that effectively constant recharging is accomplished while the vehicle is 
moving. ... 

Turning first to the conceptual, block diagram of operation of the 
present invention as shown in Figure 1, the vehicle is "started" by a user 
who turns on the electric motor 10, i.e., connects the motor to a battery 38. 
The electric motor 10 is linked by a chain 12 to the shaft 14 that carries the 
flywheel 16. Accordingly, the electric motor 10 causes rotation of the. 
flywheel 16. Once the flywheel 16 reaches a predetermined number of rpms, 
the vehicle operator may then engage the drive shaft 18 through the 
transmission 22 to turn the wheels 24 through use of a variable v-belt drive 
or other type of linkage 20. The movement of the vehicle that results 
therefrom causes rotation of the drive shaft 18 which also is used to turn 
the alternator 28. The alternator 28 provides electric current to the charger 
battery 30. Current from the charger battery 30 then passes through an 



inverter 32 to convert the electric flow from DC to AC to thereby actuate the 
cell charger 34 that is connected to and recharges the battery(s) 38 that are 
not in electrical connection with the electric motor at that time.. As shown, a 
switch 36 may be used to transfer the power to the electric motor 10 from 
one battery or set of batteries to another simultaneously with the transfer 
over of the charger flow from a first battery 38 to a second battery. 

Turning how to Figure 2, there is shown a side view of the mechanical 
drive system of the vehicle. The electric motor drive shaft 40 has a sprocket 
41 mounted onto it. In a preferred embodiment, the electric motor 39 is a 
36/48 volt DC GE electric motor. This motor 39 is rated for 20-50 
horsepower. It is capable of 7200 rpms empty, which means no load, when 
drawing 18 amps. The sprocket 41 is adapted to receive a chain 42. The. 
chain 42 is likewise adapted to be received in a flywheel shaft sprocket 43 
shown mounted underneath the electric motor 39. 

The electric motor 39 could be directly linked to the flywheel shaft 44, 
but this configuration could reduce the efficiency of the overall system. In a 
preferred embodiment, the electric motor sprocket 41 has a diameter of 
approximately 6.5 inches and has 38 teeth in it. The flywheel shaft sprocket 
43 is approximately 8 inches in diameter and has 40 teeth. In this way, the 
electric motor 39 is efficient in rotation of the flywheel 50. In other words, 
the flywheel 50 does not need to operate on as many rpms as the electric 
motor 39. By varying the sprockets 41 and 43, and specifically' the diameter 
of the sprockets and number of teeth on the electric motor shaft 40 and the 



flywheel shaft 44, the efficiencies of rotation of the electric motor 39 and the 
flywheel 50 can be maximized. 

The sprocket 43 on the flywheel shaft 44 is mounted on a one-way 
clutch bearing 45 mounted on that flywheel shaft. In this way, if the 
flywheel 50 begins to rotate at a higher rpm than the electric motor 39 is 
turning the shaft 44, then the flywheel is not allowed to damage the electric 
motor. 

To run and control the DC motor 39 described, a coil, a controller, 
and a potentiometer are used. These components (not shown) are capable of 
a minimal rating of a 36 volt DC and a maximum of 54 volt DC motor. The 
maximum allowed voltage is the preferred voltage in connection with an 
operational prototype of the present invention. 

The flywheel 50 is mounted on the flywheel shaft 44 and is placed 
inside a vacuum chamber 51. In one example, the flywheel 50 itself is 36 
inches in diameter, consisting of four layers of l A inch steel, thereby making 
it one-inch thick. The center hub which connects the flywheel 50 to the 
shaft 44 has a l 3 /4 aperture to receive the shaft. The flywheel 50 is centered 
between and supported by two block bearings which are also mounted 
inside the vacuum chamber 51. The vacuum chamber 51 is evacuated of 
gas through valve 52 using a conventional 12 volt vacuum pump that may 
be applied manually before use or as necessary. A vacuum pump may also 
be turned on continuously. 



-7- 



The weight of the flywheel 50 in this preferred embodiment is 
approximately 288 lbs. The combined weight of the flywheel, shaft and hub 
is approximately 330 lbs. The weight of the flywheel 50 is directly 
proportional to the size /weight of the vehicle to be put in motion. The 
present system is t mounted on a frame that was taken from a commercial 
Chevrolet S-10 pickup " truck. It has been found that the weight of thd 
flywheel 50 should be no less than about 5% of the gross weight of the 
vehicle, and no more than about 10% of the gross weight of the vehicle in 
order to be efficient. The flywheel 50 should be arranged vertically above the 
transmission or drive system (drive shaft). This allows the center shaft 44 of 
the flywheel to be parallel to the input shaft 57 of the transmission 58. This 
allows for the efficient centering of the weight of the vehicle. 

The flywheel shaft 44 and the drive system are connected by a belt 55. 
The belt 55 is engaged through the operation of a hydraulically-moved pair 
of variable-speed sheaves 46. This allows for smooth acceleration of the 
vehicle. The operation of the belt 55 in the sheaves 46 acts as an 
accelerator pedal would "react in an ordinary, internal combustion engine 
vehicle. In a preferred embodiment, the sheaves 56 mounted onto the input 
shaft 57 component of the drive system are a spring-loaded sheaves. The 
sheaves 46 mounted on the flywheel shaft 44 are actuated by use of a slave 
cylinder 47 and throw-out bearing fork 48 that bring the two sides of the 
sheaves together or apart at the action of the vehicle operator. The specific 
structure of the sheaves 46 and 56 and their operation is shown in more 



detail in Figure 4. As seen, the hydraulic slave cylinder 47 is actuated by 
the vehicle operator. That cylinder 47 moves a throw-out bearing fork 48 
which moves the throw-out bearing so that the two sides of the variable 
sheaves 46 move together or apart. As recognized by those of skill in the 
art, when the sheaves 46 are fully apart, the belt 55 rests within the sheaves 
but does not move with the rotation of either shaft 44 or 57. It is only when 
the sheaves 46 are moved together that the belt 55 is engaged that the drive 
system begins to rotate. 

The input shaft 57 of the drive system leads to a transmission 58. 
This transmission 58 may be a conventional transmission already used in 
connection with internal combustion engines today. Alternatively, a new 
transmission could be engineered to maximize the efficiencies of this 
flywheel-driven vehicle. In a preferred embodiment, the transmission used 
is simply a Chevrolet S-10, 4-speed type of transmission. The output shaft 
59 on the back end of the transmission 58 is connected in a conventional 
manner by way of universal joints to a rear end assembly. 

As shown in Figure 5 an alternator 60 is also mounted on the rear end 

61 of the portion of the vehicle. The alternator 60 has a belt 62 that turns 

as a result of the pulleys 65 mounted on the alternator shaft 63 and on the 

drive shaft 44 - - specifically the spindle of the rear end 61 of the vehicle. 

This way, the movement of the vehicle causes the rotation of the portion of 

the shaft that turns the alternator 60. The alternator 60 is a 12 volt AC 

Delco type of alternator. It is mounted on a modified platform 66 on the 
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rear axle and is operated by the drive belt which gets it power from a 10 
inch pulley modified and fixed to the front flange of the rear axle pinion. 

Referring again to Figure 1, in an operational embodiment of the 
invention, the alternator 28 is electrically connected to and provides charge 
to two six volt batteries 30 having 290-minute capability. The alternator 28 
is a 140-amp alternator that, in addition to charging the 12 volt battery 
system 30, supports the inverter 32 and the rest of the vehicle's electrical 
needs such as light. 

A primary purpose of the 12 volt battery system 30 is to energize a 
charger 34 that is used to recharge the larger battery system that is used to 
drive the electric motor. In order to power the charger 34, an inverter 32 is 
used. The inverter 32 changes the 12 volt DC power to 110 volt AC power. 
The inverter 32 is capable of handling 2750 watts and peaks at 4500 watts. s 
The inverter is manufactured by Whistler. 

The charger 34 used in the construction of the preferred embodiment 
is a cell-type charger. It does not operate on charging specific voltage like a 
conventional charger. Instead, it calculates the number of cells in a battery 
and their specific voltage needs. The preferred charger model has a range of 
capabilities up to 100% of 20-amp charge. It operates on 1 10 volt AC volts 
using 17 amps under full capacity. One type of acceptable charger 34 is 
manufactured by EZ Red Company/ Kenco. This charger 34 is capable of 
charging 72 cells at one time regardless of voltage. One set of batteries on 



the prototype contains 27 cells, so the charger is comfortably operating at 
only 37.5% of its capability. 

The drive batteries 38 power the electric motor 10. These batteries 38 
are constantly refreshed and recharged by the charger 34. In the working 
prototype, the drive batteries 38 are actually six, 8-volt batteries and one, 6- 
volt battery electrically connected together in series. There are two sets of 
drive batteries 38, therefore, and each set carries 54 volts. These batteries 
38 are mounted on the vehicle in two separate groups and are wired to run 
the DC motor 10. This means that no power out of these drive batteries 38 

is used for anything other than the electric motor 10.- 

i - • .. ■ 

The other 12 volt battery system 30 described earlier provides all 

other on-board requirements including lights, radio, etc. Because the drive 

batteries 38 constitute a significant weight, they are preferably mounted so 

that they are equally spaced with respect to the drive axis and within the 

boundaries of the chassis. 

Each of the sets of batteries 38 is wired to a switch 36. In operation, 

the switch 36 will direct the flow of electric current from one bank of 

batteries 38 to the electric motor 10 while at the same time directing the 

flow of current from the charger 34 to the bank of batteries that is not being 

used to drive the motor. This switch 36 maintains the continued running of 

the motor without interruption. Further, the switch 36 allows the cross over 

of duty for the sets of batteries 38 in an instantaneous, in-sync operation. 



Of course, other types of switches may be used than a simple timer. A 
voltmeter may be attached to the switch to read the voltage coming from 
each set of batteries. When the set of batteries that is running the electric 
motor reaches a predetermined voltage level, it may automatically cut the 
power to the electric motor over from one to the other set of drive batteries. 
In this way, none of the drive batteries can be overworked before being 
recharged. Also, while two sets of batteries have been used in the 
operational prototype, it is envisioned that further batteries or sets of 
batteries could be used if desired in order to have a redundant backup. 

While the invention has been described with reference to specific 
embodiments thereof, it will be understood that numerous variations, 
modifications and additional embodiments are possible, and accordingly, all 
such variations, modifications, and embodiments are to be regarded as 
being within the spirit and scope of the invention. 
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